Our purpose was to evaluate the value of the apparent diffusion coefficient (ADC) of bone marrow for differentiating between benign and malignant vertebral compression fractures. Line scan diffusion-weighted (LSDW) MR imaging was prospectively performed for 8 benign and 8 malignant compression fractures. The ADC values were 1.16 -+ 0.21 x 10" mm% in benign compression fractures and 0.88 -+ 0.35 x lo5 mm2/s in malignant. There was no significant difference in ADC values between the two (p=O.OS). Our preliminary report showed that mean ADC values were higher in benign compression fractures than in malignant although there was some overlap.
Introduction
Recently, diffusion-weighted MR imaging has been applied to vertebral bodies, aiming to the differentiation between benign and malignant vertebral compression fractures (1-3). Baur et al. (1, 3) and Spuentmp et al. (2) reported that signal attenuation is obvious in benign compression fractures while in malignant compression fractures it is only minor. The different diffusion effect is possible between benign and malignant vertebral comuression fractures. because theoreticallv more restricted
Data Analysis
Diffusion was measured in terms of the ADC according to the equation of Stejskal and Tanner (6). For scans with independent measurements of diffusion in three orthogonal directions, the trace of ADC tensor was computed as the average of the three ADC measurements. Maps of ADC trace values were obtained by performing the calculations on a pixel-by-pixel basis.
collapsed vertebral bodies either benign or malignant and uncollapsed vertebral bodies infiltrated by malignant tumors. Special care was taken to avoid contamination of the signal of cerebrospinal fluid. For each group, a two-side t test was applied to detect any significant differences in the mean ADC values. A P value less than .05 was considered to indicate a statistically significant difference.
LSDW M R images (b=1000 sec/mm2). Image review was performed with respect to the appearance of bone marrow alterations of compression fractures. On the LSDW images, the signal intensity in the fractured vertebral bodies was classified as hyperintensity, hypointensity, isointensity, or mixed signal intensity relative to adjacent normal bone marrow.
A region of interest (ROI) measurement was achieved for
For a qualitative analysis, two radiologists evaluated the Results diffusion is present in packed tumor cells compared with more mobile -.
water in ekacellular volume fraction. Howeier, just qualitative analyses of data from diffusion-weighted images may raise a question that T2 shine-through effect may have contributed to their appearance on diffusion-weighted images (4). In this study, we used line-scan diffusion-weiehted (LSDW) MR imaging. in which auantification of
Qualitative ana@is
All pathologic compression fractures showed hypointensity relative to normal vertebral bodies on LSDW M R images (b=lOOO dnun'). On the other hand, benign compression hctures showed hypointensity (n=2), isointensity (n=2), and mixed signal intensity (hypo-and isointensity)
" \ --I diffusion as well as excellent diffusion-weighted images can be achieved.
Our purpose was to evaluate the value of the apparent diffusion coefficient (ADC) of bone marrow for differentiating between benign and malignant vertebral compression fractures.
Materials and Methods

Patients
We prospectively studied 36 consecutive patients (17 female, 19 male). We divided these patients into three groups 
M R imaging sequence
The LSDW MR imaging was performed using a spinal array surface coil on a 1.5 T M R system (5). Neither cardiac gating nor respiratory triggering was used. Images were acquired at a rectangular field of view (300 x 220 nun) and a matrix size of 128 x 128 columns. The effective section thickness was set at 5 nun. Diffusion was achieved in three orthogonal directions, for each of which two images were obtained, one with a low diffusion weighting (b-factor) of 5 sec/mm' and the other with a high b-factor of 1000 sedmm'. Other parameters were: TREh 3498 msec and TE= 79.4 msec. The scan time per slice was 86 seconds, and a total of 3 to 5 slices obtained in the sagittal position. Other MR sequences consisted of a sagittal T1-weighted imaging (400/8, TR/TE) and a sagittal fat suppressed T2-weighted imaging (3000/105).
(n=4).
Quantitative analysis
The ADC values (mean +_ S.D.) were 1.16 2 0.21 x 10" mm'/s in benign compression fractures, 0.88 +_ 0.35 x fractures, and 0.81 +_ 0.14 x lo5 mm'/s in tumor infiltration without collapse. There was no significant difference in ADC values between benign and malignant compression fractures @= .08), while there was significant difference in ADC values between benign compression fractures and tumor infiltration without collapse (p< ,002).
Discussion
In our preliminary study, the ADC was obtained in vertebral fractures using LSDW M R imaging. Unlike the diffusion-weighted steady-state free precession (SSFP) sequence Baur et al. used in their study (1, 3) , the LSDW sequence allows a quantification of the diffusion coefficient, which permits the proper evaluation of diffusion changes between benign and pathologic compression fractures. Our preliminary report showed that mean ADC values were higher in benign compression fractures than in malignant compression fractures although there were some overlap in ADC values and no significant difference between them. These results suggest that the volume fractions of edema and tumor vary among cases of malignant compression fractures.
